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$H$ complex Hilbert space , $B(H)$ $H$
. $T\in B(H)$
$T:p-hyponormal\Leftrightarrow(T^{*}T)^{p}\geq(TT^{*})^{p}$
$p-H$ : set of all $\mathrm{P}$-hyponormal operators , $p-HU$ :p-hyponormal
$T$ polar $U$ unitary . $T=U|T|$
$T$ polar .
$z=re^{i\theta}\in\sigma_{ja}(T)$ (joint approximate point spectrum)
$\Leftrightarrow\exists x_{n}$ : unit vectors such that
$(U-e^{i\theta})x_{n}arrow 0$ and $(|T|-r)_{X}narrow 0$
$\sigma_{p}(T),$ $\sigma_{a}(T),$ $\sigma(eT)$ $T$ point spectrum, approximate
point spectrum, essentiai spectrum .
1. $T=U|T|\in \mathrm{P}-\mathrm{H}\Rightarrow\sigma_{a}(T)=\sigma_{j}$ $(T)$ .
$\mathcal{T}_{0}=$ { $\psi$ : $\mathrm{R}^{+}$ $\psi(0)=0$ } . $\psi\in \mathcal{T}_{0}$
$\tilde{\psi}$ .
$\overline{\psi}(re^{i\theta})=e^{i}\psi\theta(r)$ $\overline{\psi}(\tau)=U\psi(|\tau|)$ .
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, $T=U|T|$ $U$ unitary .
2 $T=U|T|\in \mathrm{p}-\mathrm{H}\mathrm{U}$ . $\psi\in \mathcal{T}_{0}\ \overline{\psi}(T)\in \mathrm{p}-\mathrm{H}\mathrm{U}$
$\Rightarrow\sigma(\overline{\psi}(T))=\tilde{\psi}(\sigma(T))$ .
1 . $T=U|T|\in \mathrm{p}-\mathrm{H}\mathrm{U}$ $\ r\in\sigma(\tau*\tau)\Rightarrow\exists z\in\sigma(T);|z|=\sqrt{r}$.
a2. completely $\mathrm{P}$-hyponormal
3. $T=U|T|\in$ p–HU &completely $\mathrm{p}$-hyponormal.
$\min\sigma(|\tau|)$ $\max\sigma(|T|)$ finite multiplicity
$\sigma(|T|)$ .
4. $T_{)}$ completely $\mathrm{P}$-hyponormal .
$z\in\partial\sigma(T)\Rightarrow|z|\in\sigma_{e}(|\tau|)\cap\sigma_{e}(|\tau*|)$ .
2. $T\in \mathrm{p}-\mathrm{H},$ $\mathrm{z}\in\sigma(T)\ \overline{z}\not\in\sigma_{p}(T^{*})$ .
$\Rightarrow$ $|z|\in\sigma_{e}(|\tau|)\cap\sigma_{e}(|T^{*}|)$ .
5. $T\in \mathrm{p}-\mathrm{H}\ (\sigma(TT^{*}))O=\phi$ .
$\Rightarrow$ $T$ has a nontrivial invariant subspace,
$arrow\vee$ $\mathrm{E}^{o}$ $E$ .
6.. $T=U|T|\in \mathrm{p}-\mathrm{H}\mathrm{U}$ & completely $\mathrm{p}$-hyponormal
$G$ :open disk&\mbox{\boldmath $\sigma$}(T)\cap G $\neq\phi\Rightarrow m_{2}(\sigma(T)\cap G)>0$
7
7 . $T=U|T|\in \mathrm{p}-\mathrm{H}\mathrm{U}$ & completely p-hyponormal
$\mathrm{r}l\mathrm{h}\sigma(TT^{*})\text{ }$ isolated point,
$a= \inf$ { $s:s\in\sigma(TT^{*}),$ $s\leq r$ and $ifs<r,$ $(s,$ $r)\cap\sigma_{e}(TT^{*})=\phi$}
$b= \sup$ { $s:s\in\sigma(TT^{*}),$ $s\geq r$ and if $s>r,$ $(r,$ $s)\cap\sigma_{e}(TT^{*})=\phi$},
, $a<b$ , .
$a<r$ and $\{z:\sqrt{a}<|z|<\sqrt{r}\}\subset\sigma_{p}(T^{*})$
or
$b>r$ and $\{z:\sqrt{r}<|z|<\sqrt{b}\}\subset\sigma_{p}(T^{*})$ .
8. $T=U|T|\in \mathrm{p}-\mathrm{U}\mathrm{H}$ completely $\mathrm{P}$-hyponormal &
$\mathrm{m}_{1}(\sigma(|\tau|))=0$ . ,
$A_{n}=$ { $z:a_{n}<$ I $<b_{n}$ } $(n=1,2, \ldots)$ .
$\sigma(T)$ is the closure of the $set\cup A_{n}$ and $\cup A_{n}\subset\sigma_{p}(T^{*})$ .
a 3 angular cutting
$T=U|T|\in \mathrm{p}-\mathrm{H}\mathrm{U},$ $\Gamma=\{z:|z|=1\}$. .
$U= \int_{\Gamma}\lambda dE(\lambda)$
$\gamma\subset\Gamma$ $E(\lambda)\neq 0$ .
$H_{\gamma}=E(\gamma)H,$ $U_{\gamma}=U|_{H_{\gamma}},$ $T_{\gamma}=U_{\gamma}[E(\gamma)|\tau|^{2p}E(\gamma)]^{1/p}2$
$T_{\gamma}$ $H_{\gamma}$ $\mathrm{P}$-hyponormal . $T_{\gamma}$ $T$
section .
$D_{\gamma}=\{\lambda \mathrm{j}\lambda\neq 0, \lambda/|\lambda|\in D_{\gamma}\}$
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.9. $T\in \mathrm{p}-\mathrm{H}\mathrm{U}$ &\mbox{\boldmath $\gamma$}\subset \Gamma $\sigma(T_{\gamma})\subset D_{\gamma}$ .
11. $T\in$ p–HU &\mbox{\boldmath $\gamma$}:open
$\Rightarrow$ $\sigma(T_{\gamma})\cap D_{\gamma}=\sigma(\tau)\cap D_{\gamma}$.





$A^{n}$ , $n\geq 0$ ,
$(A^{*})^{n},$ $n<0$ .
$s- \lim_{\infty narrow\pm}A^{[}-n]TA[n]$
, $S_{A}^{\pm}(T)$ $\mathrm{T}$ A
polar symbolds .
$T=U|T|\in \mathrm{p}-\mathrm{H}\mathrm{U}$ $S_{U}^{\pm}(T)$ .
, $0\leq k\leq 1$
$T_{[k]}:=U\{(1-k)s_{U}^{-}(|\tau|^{2p})+k\cdot S_{U}^{+}(|\tau|2p)\}^{1/}2p$
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